Fusion of lung lobes and vessels in mouse embryos heterozygous for the forkhead box f1 targeted allele.
Previously, we showed that newborn forkhead box (Fox)f1(+/-) mice with diminished pulmonary FoxF1 levels died of severe lung hemorrhage and exhibited abnormal formation of alveolar sacs and capillaries. Another group recently reported that Foxf1(+/-) mouse embryos displayed a number of organ and skeletal defects including fusion of lung lobes. However, identification of pulmonary genes whose altered expression was associated with the lobular fusion defect in Foxf1(+/-) lungs remains uncharacterized. The present study was conducted to determine the nature of the malformations leading to lung fusions in the FoxF1 embryos and to identify potential signaling pathways influenced by FoxF1 haploinsufficiency. We show that Foxf1(+/-) embryos exhibit defects in formation and branching of primary lung buds, which causes fusion of the right lung lobes and vessels. The severity of the Foxf1(+/-) lung fusions was correlated with decreased levels of FoxF1 mRNA. In situ hybridization studies demonstrated that the defective primary lung-bud development in early Foxf1(+/-) embryos was associated with fewer pulmonary mesenchymal-epithelial interfaces. Defects in branching morphogenesis in the Foxf1(+/-) embryos were associated with altered expression of the fibroblast growth factor-10, bone morphogenetic protein-4, and the Gli3 transcription factor, which are known to influence primary lung-bud development.